Abstract Integrated computing systems-such as Maple, Mathematica, and MATLAB-enable the development of "live" electronic documents that include explanatory text, calculations, custom programming (code development), visualization, and other features. As a result, teachers and students, researchers and practitioners can develop applications in a completely interactive format. Such e-documents can be put to good use in developing textbooks, lecture notes, assignments and presentations, as well as in the context of research and development (R&D) projects. The interactive approach accelerates and enhances the process of learning and research. To illustrate this approach, we discuss a nonlinear (global and local) optimization software product and a topical electronic book that support interactive model development and optimization in Maple. We highlight the key features of the e-book and the software, present illustrative examples, and point towards a range of scientific and engineering applications.
Introduction
Operations research provides a scientifically established methodology to assist analysts and decision makers in finding efficient (optimized) decisions under ever-present resource constraints. As it is well-known, a "generic" O.R. project consists of the following key steps:
• Conceptual description of the decision problem • Development of a corresponding quantitative model • Development and/or adaptation of a suitable algorithmic solution procedure • Numerical solution of the model and its verification • Implementation of the decision selected.
Many of the real-world problems tackled by O.R. are complicated, and the "best possible" model development and solution procedure may not be clear at the beginning of the project. As a result, interdisciplinary teams of decision makers, domain experts, modelers and algorithm developers often have to work together in an iterative fashion. Specifically, the O.R. team repeatedly has to modify the model formulation and solution procedure until the model captures the essence of the problem, it is adequately supported by data, computationally tractable, and its solution is deployable in the real-world setting.
The outlined stages of decision support system development point towards the advantages of using (also) high-level software tools. We specifically refer here to inte- Integrated scientific-technical computing systems can be put to good use in R&D, as well as in education. A key feature of ISTC systems is their capability to develop interactive electronic work documents. Such e-documents can be modified and extended according to the needs and interests of their user(s). Their interactivity enables active learning and hands-on experimentation, rapid prototyping and quick tests, incremental and modular development, to create, capture and preserve knowledge. We will illustrate the advocated approach by developing and solving nonlinear optimization models using Maple and the Global Optimization Toolbox (GOT) (Maplesoft 2007b) .
The structure of the paper is as follows. Section 2 introduces Maple and the GOT. Section 3 discusses model development and optimization using (electronic) Maple worksheet documents. Section 4 introduces several examples: these serve to illustrate a simple-to-follow model formulation and solution approach, feasibility verification, model visualization, incremental model development, parameterized models, and models with embedded computational procedures. Section 5 discusses the development of complete case studies, briefly reviewing one such study. The conclusions in Sect. 6 are followed by references.
For technical and pedagogical details that are not discussed here, we refer to Pintér et al. (2006 ), Castillo et al. (2008 , as well as to the Maple software documentation (Maplesoft 2007a) , and to the e-book (Pintér 2006b). From a growing collection of
